Introduction
============

Fabry disease is an X-linked inherited lysosomal storage disease caused by mutations (or alterations) in the a-Gal A (*GLA*) gene that result in insufficient activity of the a-Gal A enzyme. Lysosomes are primary digestive units within cells, therefore they are enriched with enzymes which break down or digest particular compounds and intracellular structures. The function of the GLA enzymes is to break down globotriaosylceramide (GL-3 or Gb3), lyso-GL-3/Gb3 and related glycolipids by removing terminal galactose sugar from the end of these glycolipid molecules. The enzyme deficiency causes continuous build-up of GL-3/Gb3 and related glycolipids in the body cells, resulting in cell abnormalities and organ dysfunction ([@r1]-[@r3]). Due to X-linked inheritance pattern, males are typically more severely affected than females. Females have a more variable course and may be asymptomatic or as severely affected as males due to so-called lyonization, i.e. females have two copies of the X chromosome, one of which is inactivated randomly, thus they have no phenotypic expression. Therefore, there is always lower GLA enzyme level in plasma, while in females GLA enzyme activity levels depend not only on GLA mutations of the X chromosome, but also on the lyonization effect ([@r4], [@r5]).

Fabry disease is estimated to affect 1 in 40,000 to 60,000 males. This disorder also occurs in females, although the prevalence is unknown. Milder, late-onset forms of the disorder are probably more common than the classic, severe form. The average age at diagnosis is approximately 30 years. Delayed diagnosis may be due to the rarity of the disease and/or the nonspecific nature of its early symptoms ([@r6], [@r7]).

There are two major disease phenotypes, i.e. type 1 'classic' and type 1 'later-onset' subtypes. The signs and symptoms of classic phenotype typically begin in childhood or adolescence. Symptoms increase with age due to the progressive glycolipid accumulation in the vascular system, kidneys and heart leading to kidney failure, heart disease or strokes. Early and progressive clinical symptoms include acroparesthesias, anhidrosis or hypohidrosis, angiokeratomas, gastrointestinal problems, and corneal dystrophy. Additional symptoms include chronic fatigue, dizziness, headache, generalized weakness, nausea, vomiting, delayed puberty, lack of or sparse hair growth, and rarely malformation of the joints of the fingers.

Involvement of the central nervous system (CNS) in Fabry disease patients is mainly due to cerebral vasculopathy affecting both small and large cerebral vessels. Macroangiopathy usually leads to ischemic stroke, while microangiopathy is usually the cause of progressive white matter lesions confirmed by magnetic resonance imaging (MRI) in about 80% of Fabry disease patients (both genders). Because of its clinical presentation, as well as previously mentioned MRI findings, Fabry disease takes an important place in the differential diagnosis of multiple sclerosis (MS). Clinicians should be extremely careful in establishing diagnosis in patients with Fabry disease because intermittent Fabry symptoms can be misleading and patient can fulfill Mc Donald criteria for MS, as well as aberrations in cerebrospinal fluid finding suggesting MS ([@r8], [@r9]).

Case Report
===========

We present a young female patient (age 36 years) admitted to our department due to visual loss on the left eye. MRI showed demyelinating lesions in the frontal and parietal lobe, periventricularly, in mesencephalon and right cerebelar hemisphere, and left optic neuritis; MR angiography was normal. The patient's history revealed renal dysfunction, hypothyroidism, and miscarriage in the 6^th^ month of pregnancy due to eclampsia and genetically confirmed Fabry disease in the family (mother and one sister). Cerebrospinal fluid analysis showed mild pleocytosis, normal blood brain barrier function, and oligoclonal bands type 3. Visual evoked potentials showed prechiasmal dysfunction of the left optic nerve. Genetic testing for Fabry disease was positive (two heterozygous mutations), with decreased alpha galactosidase activity values and increased Lyso GB3 values. Neurological examination showed loss of visual acuity on the left eye, without any other neurological signs and symptoms.

The patient received corticosteroid therapy (methylprednisolone) 1 g for 5 days, which led to regression of visual disturbances on the left eye.

After this acute treatment, there was a question of definitive diagnosis and further treatment of the underlying cause. Considering renal dysfunction, miscarriage, arterial hypertension, positive genetic and biochemical testing for Fabry disease, as well as MRI findings showing lesions in posterior circulation ([Figs. 1-4](#f1){ref-type="fig"}[](#f2){ref-type="fig"}[](#f3){ref-type="fig"}[](#f4){ref-type="fig"}), we concluded that the patient probably had Fabry disease with microangiopathy complications (autoinflammatory vasculopathy) of the brain white matter, which required treatment with enzyme replacement therapy. Still, there was a question of optic neuritis of the left eye and positive oligoclonal bands favoring the diagnosis of MS. Therefore, further clinical and neuroradiological follow up was needed to distinguish MS and Fabry disease in this patient.
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Discussion
==========

Fabry disease affects young people and can have monosymptomatic courses, which only involve CNS without any medical history of other classic Fabry symptoms such as angiokeratoma, cornea veriticillata, or heart and kidney disease. MS is one of the most common neurologic diseases in young population of Western countries. Differential diagnosis of MS requires detailed workup to exclude any other inflammatory or non-inflammatory brain white matter diseases mimicking clinical and/or MRI features of MS. Overpresentation or intermittent presentation of cerebellar and/or brain stem symptoms (ataxia, gait disturbances, double vision, vertigo, posterior vascular territory symptoms) in combination with sensory deficits due to small fiber lesions, as well as white matter lesions on MRI, can mislead clinicians in establishing diagnosis of MS according to temporal and space dissemination. Usually MRI of the cervical spinal cord is not performed in Fabry patients, and lesions at these locations are probably underestimated. In most cases, there are no white matter lesions in the spinal cord in Fabry patients, which can be one of the distinguishing parameters ([@r9]). Changes in the cerebrospinal fluid are also present in Fabry patients and are defined as 'aseptic meningitis' or chronic meningitis with mild to moderate pleocytosis (76 cells/µL) and slightly elevated total protein levels (up to 800 mg/L) suggesting disturbed blood brain barrier function, mostly with lympho-monocytic response. Results of the postmortem studies showed high accumulation of ceramide trihexosides in the choroid plexus and leptomeninges in one Fabry patient. These findings suggest an aseptic inflammatory process triggered by the stored lipids acting as foreign body stimulus. Oligoclonal bands can also be positive in cerebrospinal fluid of Fabry patients, they have high sensitivity in MS patients, but they also are highly unspecific and can occur even after unspecific infections. Establishing diagnosis of Fabry disease is challenging, especially in patients without non-neurologic manifestations of Fabry disease. According to previous studies, Fabry diagnosis should be considered in female patients with asymmetric, confluent white matter lesions on MRI without or with very mild corpus callosum T1 hyperintensities and/or lack of gadolinium enhancement and/or normal spinal MRI, ectatic vertebrobasilar arteries, and/or negative oligoclonal bands, significant proteinuria or unexplained left ventricular hyperthrophy, and a relative that died at a young age from unspecified renal, cardiac or cerebrovascular disease (X-linked) ([@r10], [@r11]).

Establishing an accurate diagnosis in the early stages of both Fabry disease and MS is of great importance in planning long term treatment which will cure symptoms and underlying condition, while preventing organ damage and disabilities. In Fabry patients, enzyme replacement therapy has shown good results in disease control. In MS, there are numerous possibilities of acute treatment, as well as immunomodulatory therapy. Therefore, an accurate and timely diagnosis (in early stages of the disease if possible) is the best prognostic factor for successful disease control ([@r8]).
